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1 B#

1.1 AAARIE, CMOSKHIAREEREE]EE (LSI: large scale integrated circuit) 7/ NA A O V= A -
A2l —&—(SOI: silicon-on-insulator) V= — DB R GEH A HETHLDOTHD, AR, 130nmEEff7/
—R LU (65nm, 45nm%) OLSIH 200mmEB LY 300mmy =— & %R EL TUVD, 150mmY =— DF-AITIE,
[HRODOLSIHEARG & END, NTA—H, A FNEL IO AL ELHE TH28I28D, 7 FA4v LBE ST,
AL ORMERB IO E EREME—BLTERTLHODE,

2 &

2.1 AHERIZCMOS KL RS RIS R A B X L 7=SOIY = — D2 HLE 55, AHRRIE 200 mm &
300 mm /> FFFESOIYV = — O — R EZ BUE L, HEFISOI (Si & 20-50 nm) O BRE) /3T A—H Dk
EERIHNTT D, IHIT, AR, PRED DS 5 (50 nm < Si < 200 nm) ZHF2EAS 200 mmIS L 300 mm
SOIY = — DAL AL E 5, S5I2, AMERRIE, /v TF ORbVIcAH) T — a7 Ty heE T 150mmy =
— B GREL TS, ARRII S E Y = — MEER[SEMI M1 E LTl b2 L2 E XL TVD, TE XS
TXIVBMRSOIY = — " DRGEIfE LN DB AL, TEEF vV EORMAHET AT E AR v Ly 2 — M
FE[SEMI M62]HFIH 35X Th D,

BE: ZoAZ 2 —REZof L3 N~ TOREMBEZ RV Z L2 ML TORY, ZORZF
—FOEEREL, ZOBEEICENT, MURL 2 IO EIM T & EMNLMLL, oM HRicERLH]
RZ DD HIRA~D 1 APEZHET 20 D THD,

3 BRRAVA—FBIUXE

3.1 SEMIXS2 47—

SEMI M1 — Specifications for Polished Single Crystal Silicon Wafers

SEMI M20 — Practice for Establishing a Wafer Coordinate System

SEMI M35 — Guide for Developing Specifications for Silicon Wafer Surface Features Detected by Automated
Inspection

SEMI M41 — Specification of Silicon-on-Insulator (SOI) for Power Device/ICs

SEMI M59 — Terminology for Silicon Technology

SEMI M62 — Specification for Silicon Epitaxial Wafers

SEMI MF26 — Test Methods for Determining the Orientation of a Semiconductive Single Crystal

SEMI MF42 — Test Methods for Conductivity Type of Extrinsic Semiconducting Materials

SEMI MF81 — Test Method for Measuring Radial Resistivity Variation on Silicon Wafers

SEMI MF84 — Test Method for Measuring Resistivity of Silicon Wafers with an In-Line Four-Point Probe
SEMI MF523 — Practice for Unaided Visual Inspection of Polished Silicon Wafer Surfaces

SEMI MF847 — Test Method for Measuring Crystallographic Orientation of Flats on Single Crystal Silicon Wafers
by X-Ray Techniques
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SEMI MF1152 — Test Method for Dimensions of Notches on Silicon Wafers

SEMI MF1188 — Test Method for Interstitial Oxygen Content of Silicon by Infrared Absorption With Short
Baseline

SEMI MF1390 — Test Method for Measuring Warp on Silicon Wafers by Automated Non-Contact Scanning
SEMI MF1809 — Guide for Selection and Use of Etching Solutions to Delineate Structural Defects in Silicon
32 ANSIXZ AR

ANSI/ASQC Z1.4 — Sampling Procedures and Tables for Inspection by Attributes

33 ASTM A4 —p2

ASTM E122 — Standard Practice for Calculating Sample Size to Estimate, With Specified Precision, the Average
for a Characteristic of a Lot or Process

3.4 ISO X472 57— 3

ISO 14706 — Surface Chemical Analysis — Determination of Surface Elemental Contamination on Silicon Wafers
by Total Reflection X-Ray Fluorescence (TXRF) Spectroscopy
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4 FAEE
4.1 SOIV = — & Te, PVarvyz— "BILO I HIRIZE T 5 — M HFEILSEMI M59 (& £ CV15,
5 FTER

5.1 ZOREAEZ I SLSOIT = — DRFTITHT->TUL, £ 1 OFETHEEE(SOIY=— ) DPart 6 O
§ 6-1 25 § 6-5 DIAHZEDRT LB/, LOHIESILTODREIE, HEISEE TEREED §6-6 1218
45,

5.2 SHIZ, FIEBFWIZLL T OB HE S ORIT UL B720:
o SEMI M1 OFEIEMAEE Part 1 (—#RIEH) ITECEHIN T8

o SEMI M1 O FVEAARE Part 2 (S Y = — /N F72 T EAM) I THUE SVl U ket 2 R/ D B Y = — 1
Bk, LT

o SEMIM62 [T EESN =2 &% v /L g H Of1kE
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1 American National Standards Institute, Headquarters: 1819 L Street, NW, Washington, DC 20036, USA. Telephone: 202.293.8020; Fax:
202.293.9287. New York Office: 11 West 42nd Street, New York, NY 10036, USA. Telephone: 212.642.4900; Fax: 212.398.0023;

http://www.ansi.org
2 Available from ASTM International, 100 Barr Harbor Drive, West Conshohoken, PA 19428-2959, USA. Telephone: 610.832.9585;
Fax: 610.832-9555; http://www.astm.org. ASTM E 122 is published in Volume 14.02 of Annual Book of ASTM Standards.

4 International Organization for Standardization, ISO Central Secretariat, 1, rue de Varembé, Case postale 56, CH-1211 Geneva 20, Switzerland.
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&1 Saryz—n\FE{LERE, Part 6, CMOS LSI 774y —3> 0 SOl ™9x—/\

HH 11#% HYE
6-1. SOl J@#PE SOI LAYER CHARACTERISTICS (#: ¢ FIOHHIE B T Var vz — OHATERE L CHHEEAR)
o |6-1.1 SOL DEAT [V EDEY=— N []SIMOX
(Type of SOI)

6-1.2 SOL i Var=— [ BRIV =—/; [|[TEFF 3Ly z—
(Starting silicon wafer |/~

for SOI) [ 1ZEDAth: (FEE)

¢ |6-13 EmVaBES [ 1(nm) [ 150 A S CARITE;
(Surface Silicon [ 153 e R o I E 1
Thickness) [1ZDM: (F5E)

6-1.4 KmVagEYY | <+ ]nm [ 153 AR ICHRITE;

(AL [ 150 e 5 S BV
(Surface Silicon [ 1D : (F5E)
Thickness Mean Value
Variation)

*|6-15 FzmVar@Ey s |<#H 1%; £ ]nm
—NNRTY X

(Surface Silicon
Thickness Variation in

Wafer)
6-1.6 fE AL (100)£[ 1° [ ]SEMI MF26 (X-Ray);
(Crystal Orientation) [ 1M ($F57E)
6-1.7 BTN HED Ao 200mm B L [1B#;
(Rotation 300mm £ =—/ <+ ]nm [ 17Dt : (F57E)
Misalignment) BEO-A o 150mm 7= —/ <+ ]nm
6-1.8 Ty VRSN, AR, [ ]mm
FQA (S PRAERE )
HEENSRESND
(Edge Exclusion,
Nominal, Determined
from FQA (Fixed
Quality Area)
diameter)
6-1.9 FE SOI = fHlEk RS 7z— <[ ] mm [1B#;
(Non-SOI Edge Area) [ 17Dt : (F57E)
6-1.10 | &g [pE [InA [ ]SEMI MF42;
(Conductivity Type) [1ZOfh: (F7E)
6-1.11 AN [IB []P [1=RAAE BT
(Dopant) [ 1ZDfth: (F57E) [ 1Dt : (F57E)
6-1.12 | F— U e [ I(atoms /cm®) [ 1 RAA S E BIIHTIE;
(Dopant [ 1D : (F57E)
Concentration)
6-1.13  [SOl =y FE v <[ Jem? [ 1Secco =y F 7,
(SOI Etch Pit) [ [Zofh: (F5E)
6-1.14 | Hi@#shT <[ Jem? [ 1Secco =y F 7'
(Threading [ 17 DAl : (F57E)
Dislocation)
6-1.15  |HF Xffa <[ Jem? [ JHF =y F 77
(HF Defect) [ 12 Dfth: (F57E)
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HH iR 3 HYE L7
6-1.16 ARAR <[] [ 1SSIS; [ 1B 14,
(Void) [ [Zofh: (F5E)
6-1.17 <1 Si F1X (Front Si Surface Roughness)
6-1.17.1 |rms @ 2 pm x 2 um <[ ]nm [ JEITA EM-3505 (AFM);
[ 1Eofth: (FFE)
6-1.17.2 |ms @ 10 pm x 10 um | <[ ]nm [ JEITA EM-3505 (AFM);
[ 12D (F57E)
6-1.17.3 |ms@[ Jumx[ Jum|<[ ]nm [ JEITA EM-3505 (AFM);
[ 1ZDfh: (F57E)
6-1.174 |ms@[ Jumx[ Jpum|<[ ]nm [ JEITA EM-3505 (AFM);
[ 1Eofh: (FFE)
6-1.18 M4 JE 154 (Front Surface Metal Contamination)
6-1.18.1 | gk [1<[ ]x 10" 'atoms/cm? ]ISO 14706 (TXRF); [ ] ICP/MS;
(Tron) 1 AA []%@{ﬂ C)
6-1.182 |z [1<[ 1x 10" atoms/cm? 11SO 14706 (TXRF); [ ] ICP/MS;
(Chromium) 1 AAS; [ 1Ol (F57E)
6-1.183 |=v/L [1<I ]x 10! atoms/cm? ]11SO 14706 (TXRF); [ ] ICP/MS;
(Nickel) 1 AAS; [ D1t G57E)
6-1.18.4 |4 [1<[ ]x 10" atoms/cm? ]11SO 14706 (TXRF); [ ] ICP/MS;
(Copper) 1 AAS; [ [Z0fth: F&7E)
6-1.19 | fhoFKmeEIG i GLBREIMERNIANT v 73 52L)
6-1.19.1 [1<[ ]x 10" 'atoms/cm? [ 1ISO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ 12Dt (5 7E)
6-1.19.2 [1<[ 1x 10" atoms/cm? [ ISO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ ]Z20fth: (FE7E)
6-1.19.3 [1<[ 1x 10" Tatoms/cm? [ ISO 14706 (TXRF); [ ] ICP/MS;
[ 1AAS; [ 1204 : (FEE)
6-1.19.4 [1<[ ]x 10" Tatoms/cm? [ 11ISO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ 12Dt (5 7E)
6-1.19.5 [1<[ ]x 10" !atoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ 12Dt (5 7E)
6-1.19.6 [1<[ 1x 10" 'atoms/cm? [ ISO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ ]Z20fth: (FE7E)
6-2. BOX #ft BOX CHARACTERISTICS (7E: ¢ HIOHDHEB 1LV vz — O AR CTHEEE)
o |6-2.1 DA BRI [ ]nm [ 153 AR AT I%;
(BOX Thickness) [ 159 YE R B SR E Ik,
[ 1Eofth: (FFE)
o622 HWOALBEE | <+ 1%+ ]nm [ 153 A ST i,
RTY% [ 153 Y SR v,
(BOX Thickness [ 1Eofh: (FFE)
Variation)
6-2.3 A&y o— A |[ ]SO/ BOX A2 F 7 = —2A;
b e TN DVATEN [ ]IBOX EM;
(Bonded Interface [ 1BOX,/ FM AL H T =—A
Location for Bonded
Wafers)
6-2.4 BOX B> 7h—/L <[ Jem? [ 1CuH-&; [ IBOX F 8%,
(BOX Pinholes) [ 1Eofth: (FFE)
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HA xS HE T
6-2.5 A AT = >[ 1MV/em [ IBOX ¥ /334;
(Dielectric [1ZDfh: GEE)
Breakdown)

6-3. ~H¥ESE DIMENSIONAL CHARACTERISTICS

6-3.1

J—7
(Warp)

<[ ]um

[ ]SEMI MF1390;
[ 170 : (FRE)

6-3.2

STARLFE, HA]

(Flatness, site)

YT IAVEBEOREICLD

6-4. Rifi H AR FRONT SURFACE INSPECTION CHARACTERISTICS

6-4.1 ATFF [172L [ ]SEMI MF523 ( B flk4r);
(Scratch) [ 12D : (F57E)
6-4.2 ANAR [172L [ ]SEMI MF523 ( B flk4r);
(Haze) [ 170 : F5E)
6-4.3 ST L PAX:2[ ]pum (LSE) [1SSIS;
(LLS) Boe<[ ] [17=—/"%0;[]perem® |[1ZOM: FEE)
6-4.4 A P T IA Y EBEDEREILLED [ JSEMI MF523 ( H $i445);
(Slip) [ 2D (F57E)
6-4.5 Ty VF S [ ]SEMI M1, % 10; [ ]SEMI MF523 ( B #HAr);
(Edge Chip) [ 1% : (& 7E) [ ]Z0fh: (F57E)
6-4.6 TV IT [ JSEMI M1, % 10; [ ]SEMI MF523 ( B #HAr);
(Edge Crack) [ 12D : FEE) [ 12D : (F5E)
6-4.7 Lty P T I EBERDOEEILLD [ JSEMI MF523 ( B #A5);
(Foreign Matter) [ 2O (F5E)
6-5. BERE BACK SURFACE CHARACTERISTICS
6-5.1 it mIG Y
6-5.1.1 | &k [1<[ 1x 10" Tatoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
(Iron) [1AAS; [ 12 Dfth: (F87E)
6-5.1.2 | z7uo3Iv L [1<[ 1x 10" 'atoms/cm? [ 11ISO 14706 (TXRF); [ ] ICP/MS;
(Chromium) [1AAS; [ 12 Dfth: (F87E)
6-513 | =vrL [1<[ 1x 10" Tatoms/cm? [ 11ISO 14706 (TXRF); [ ] ICP/MS;
(Nickel) [1AAS; [ 12O (F77E)
6-5.1.4  |4R [1<[ ]x 10" 'atoms/cm? [ 11ISO 14706 (TXRF); [ ] ICP/MS;
(Copper) [TAAS; [ 1201l (F57E)
6-5.2 DI 4 B IE Y GLRBIMEBNIANT v 7352 L)
6-5.2.1 [1<[ 1x 10! Tatoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
[JAAS; [ 1Z D1 (F57E)
6-5.2.2 [1<[ 1x 10" Tatoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ 101l : (FB7E)
6-5.2.3 [1<[ ]x 10" atoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ ]Z20f: (F57E)
6-5.2.4 [1<[ ]x 10" atoms/cm? [ 1ISO 14706 (TXRF); [ ] ICP/MS;
[1AAS; [ 1201t : (F57E)
6-5.2.5 [1<[ ]x 10! atoms/cm’ [ 11SO 14706 (TXRF); [ ] ICP/MS;
[JAAS; [ £ D1 (F57E)
6-5.2.6 [1<[ 1x 10" Tatoms/cm? [ 11SO 14706 (TXRF); [ ] ICP/MS;
[]

AAS; [ 17D : (F87E)
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53 HESCEIZIZLL T OE A S E e iudebrr:
531wy NHIETIE,

532  FE(REZRGE).

533  fRAEL~—F L ERETE,

6 SOIVT—NERET D-HDEREH

6.1 SOIY = — T HRT =— N, XXy LE (MERSGE), BLOVVargtloiAEni-kibE
DOFFEDO T FIZBAR LI Z OO E R FIHAZ S LRI EICHESNT T R COERFHIZEE LT
1725720,

6.2 FHES, BYRRBRITIELIE T DI ENUHTHD,
6.3 B 213 130 nmE AT AR AR T2 RSOy = — AR L 3 D720 DFE #1452 T D,

7 Yo J) U EE

7.1 MIZHLE DZRWRY, ASTM E122 ZfE H L2 HiE7eben, 2D ICHIEL TS E, ANSI/ASQC
Z1.4 (20t~ TC, Hray "o ilie o 7V 7 A X @ E LT U7 b7e 0, B RHEIE, B, KEWD
BLOVNSWSEEDANSI/ASQC Z1.4 EFlZHEST, ny MAZEN—T MR (LTPD) fEOZ ASE L~ )L
(AQL) ZE0 4 ThF by, BEL, o, TR EIIE N Z DI T 25 E, ZNoD D
FNENN, BFEAQLEZIILTPDIEA AL HAIZEN Y CTHDONRIN, AL ~UZHOWNWTE, 22— e 7 I714%
DO TCHEBLRT IR0,

8 TR LAk
8.1 FIHI =Y 2B 5 L OV 6D 1A % (R oD JZ & (Thickness of Surface Silicon Layer and Buried Oxide
Layer)

8.1.1  JMEL A Measurement Methods) — 436U AR (SE) B XN H 43 JE1ED — > IEHERR, FEAE
BCEHRHIEY, RSV BB L IAA L (BOX) J8IEHED M ITIZH# ThHhHZENFEH ST,
W77 =y 7%, HWEEBIOEITREZAVH 7010, KL T2, EHLOEAICE T, BERL
A7 — 280, AR L AR E YT — 2 O NE M TRITF 75700, SIMOX OBOXJE
BTN ar TAZ RBI O EH ORI, BIEDOREEZE LT /REERHD,

8.1.1.1 #T =7/ xpI (SE) JiE (Spectroscopic Ellipsometry (SE)) — ZOMIEIZIHB T, SR /07—
YIMBO AR EIRREL FA@EE L, TAN ROV TR T4, KT oA AL, £/
A= BIOWE FHEERHER W25, ENENOERIZHL, KoERMAMR YT ORI RSN 5, X
FROBAORESBIONANL, MR, § BIOUEZRETHDIRESID, ~DORIELIZAN
IV, BT LD, 7avT 4 ZICE o CREV )V 8B L OBOXIEIE 25 QNS R LK 25 ) Bl & 33
TRVRESID, KTIEICED, HIESRBIOMETHET NN T 40T 4 7 /3T A—HDIREX, HIE
DIFFAMIC B E MIETT20, TNODORTA—H IOV TUI2—P LV T I/ VPR CHEBEEH/IZENEELL,
8.1.1.2 /H47EHE (Spectroscopic Reflectometry Measurement) — ZORIE TIL, & /T =770 760
SEAEINTHE T /7B A= F TN F R R RRT VR BRI L, TANROY 7 )V & RS 5, KEHGIX
FRHZHI LS TEHEDDID, B RFIISERE L, K 0.4 um») 5 1.1 um ORI EL TF ay hEihvs, fir
WX, BERT 40T 4 T DERTHET, &8O EIT B I ORI ER I LRSI A 7 PliEZ v
TEDLID,
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